Dedication

-To my parents who enlighten my way with their passion, golden wisdom,
and blessings.
-To my teachers who always offer an unlimited support and help.
-To my brother and sisters who give the courage, strength and power to go
forward in my career.

-To my friends in past, present, and future.



ACKNOWLEDGEMENTS

I would like to express my appreciation to my Supervisor Dr. Malik Hassan
Ibrahim Mustafa, Assistant Professor of hematology ,The head of the department
of hematology .college of medical laboratory science of Sudan university for
science and technology for his guidance and support during conduction of this
study.

My special thanks are also extended to my colleagues, for their help and
encouragement. Also my thanks to my friends for their support. My appreciations

to all those who helped me to realize the importance of this research.

II



i DAl

335 Gaa sl Cidan Agagad) ol AL 8 cu el Bllat ¢ Adeas Al o2

a8 L ay sl deled 5 ABO L, Kidd JU 3 el Llall s o (Cpait)) da)
odgd ilasles Bacli (ol Al all b (Yo Vel I il o) el ADG Al
Craxdinl aall B Gllee 3 aclidy AV Bl G L Jalal sae aanl 3Ll
caal L Jeina) @ el eyl sl 4 sell cildlas Kiddd! ddda gl e 3l A 5ol
Glie gt @ Canl) Calaaly agibalal 23 085 2l agie canus G (aladl) (e 468 5
daw sle g A JS pnead 30 A8 dls agin a6 Y ey Al e il Dl (1
el A jeal il s gasd & ((EDTA) s Lladl dxile sle e s 5iny Ja Y20
da (oand Baa 48y Hhay Kidd 5.3 58 43y )5k aladinly cay )l daladl 5 ABO 1 4k )
JaN 5 ALl oda (g LN and st 5 Aada gl el st 5 G0 (e (A0l Aaile)
il oy SL s el BAaul o s AV Jsadl s dla s

o ABO sl dxll aall dgda gl el a0 5 A of Al il o el
(21%)3mssy B &3 ¢ (31%)4mis A Lali (45% )4 Taa 5 SV il O 4l gl 5 530
(3% A Taa 5 I o AB daidasll 5 ye 3 cilS

Lo calS S5 105 SV o Tka Gl el o cps Kidd J) s i
(10%) 4y Taa 55 JBY) & Jkb dida gl e 30 cuilS 38 (70%)
Al suadl JIAD (s sy Jalad) Ui s ABO aldal Zuada gl e 3l 8 ailiss elllia o aas
Y] 5 (SN B o) Sy (955 38 138 5 3aa) 5 Al jra Allaie 8 Gl )
A jaa dikiey 2 aae g Jla il G 058 o) OSeAalasndl QAN Gans a5

.EJJJ;A

I



Abstract

This prospective and describtive cross- sectional study, aimed to determine the
frequency of ABO, Rh(D) and kell antigens, and phenotypes, among Al
halfaween Sudanese tribe. Also aimed at established ABO, Rh(D) and Kidd blood
group baseline data for this Sudanese tribe to determine the interaction between
this tribe and other Sudanese tribes which will be useful in the blood transfusion.

The study was conducted during three months (April to July, 2007), Following
informed consent, a total of hundred venous blood samples were collected from
unrelated individual into 2.5 ml EDTA containers. All samples were tested for
ABO and Rh(D) antigenes by using the slide agglutination techniques, and kidd
antigenes were tested by the immune-diffusion gel technique.

The results obtained showed that, The O group was most common frequently
occurred (45% ), followed by group A (31%), group B was found (21% ) and
least common was group AB ( 3%).

The Rh(D) antigen was (87%).

JKa was(70%) and JKb was (10%).

There was a marked similarities between the Sudanese tribes that lived in the
same geographical area this could be due to intermarriage , while the difference
that seen in some tribes could be most probably due to the wandering nature of

these tribes.



List of abbreviations

Ab: Antibody.

.Ag: Antigen.

AIHA: Autoimmune hemolytic anemia.
cDNA: Complementary Deoxyribonucleic acid.
CHO: Carbohydrates.

CML: Chronic myeloid leukemia.

DNA: Deoxyribonucleic acid

Fy Ag: Duffy associated glycoprotein.
GPB: Glycoprotein-B.

H-chain: Heavy chain.

HDN: Hemolytic Disease of The Newborn.
ID: Immunodiffusion.

IgA: Immunoglobulin A.

IgD: Immunoglobulin D.

IgE: Immunoglobulin E.

IgG: Immunoglobulin G.

IgM: Immunoglobulin M.

ISBT: International Society of Blood Transfusion.
L-Chain: Light chain.

Le: Lewis.

Lu: Lutheran.

LW: Landsteiner and Wiener.



mRNA: Messenger ribonucleic acid.

PCR: Polymerase Chain Reaction.
RBC: Red blood corpuscle.

Rh Ag: Rhesus Antigen

Rh: Rhesus blood group system.
RNA: Ribonucleic acid.

WHO: World Health Organization.

VI



List of contents

SUBJECT PAGE
Dedication I
Acknowledgement II
Abstract (Arabic) I11
Abstract (English) AY
List of abbreviations Vv
List of contents VII
List of tables X1l
List of figures XV
Chapter I
1.0 Introduction & literature review 1
1.1 General introduction 1
1.2 The ABO blood group system 6
1.2.1 Antigenes of the ABO blood group system 6
12.2 | Development of the A, B and H antigens 4
1.2.3 The H antigen 7
1.2.4 | The sub-groups of A 7
1.2.5 | The distribution of the A and B antigens 9
1.2.6 Rare ABO variants 9
1.2.7 Rare alleles of ABO genes 9

VI




1.2.8 | Sub-groups of B 10
1.2.9 Variations due to the action of other genes 10
1.2.10 | Variations due to the action of the environment: 10
1.2.11 | The acquired B antigen 10
1.3.0 | Antibodies of the ABO system 1
1.3.1 Anti-A and anti-B 11
132 Dangerous universal donors 12
133 | Anti-H 13
134 Secretors and Nonsecretors 14
1.4.0 | ABO serology 15
1.5 General introduction to Rh blood group system 17
1.5.1 Genatic of Rh blood group system 18
1.5.2 | The antigens of the Rh system 21
1.6 Nomenclatures and genetic theories 21
1.6.1 The Fisher-Race Nomenclature 21
1.6.2 The Wiener Nomenclature 23
163 The Rosenfield Nomenclature 25
1.6.4 | Tippett theory 27
1.7.0 | Common Rh antigens 28
1.7.1 The D Antigen 28
17.1.1 Variation in Rh antigen strength and site density with 29
phenotype.
1.7.1.2 | Alleles at the D locus (D") 29

VIII




1.8 Found three ways of D" expression 30
1.8.1 Direct inheritance 30
1.8.2 Position effect 30
1.8.3 D variants or D mosaic 31

Subgroups (Subdivisions of D (D Variants); the D Antigen 33
1.8.4

Mosaic
1.8.5 CcEe antigens 34
1.8.6 VS and V antigens 35
1.8.7 G antigen 35

1.9 Rh inheritance 36

1.10 Introduction to Kidd blood group system 37
1.10.1 | The Kidd glycoprotein and that encodes it 38
1.10.2 | kidd Antigens 39
1.10.3 | JK*and Jk antigens 39

1.10.3.1 | Frequency of Jk*and Jk® 40
1.10.4 | Phenotypes 42
1.10.5 | Expression of Kidd antigens 42
1.10.6 | Function of Kidd protein 43
1.10.7 | Genetic of kidd antigen 44
1.10.8 | About the alleles of kidd antigen 46
1.10.9 Inheritances of Jk* and Jk® and the molecular basis of the 48
Kidd polymorphism
1.10.10 | Clinical significance 49

IX




1.10.10.1 Hemolytic disease of the newborn 49
1.10.10.2 | Transfusion reactions 49
1.10.11 | Kidd Antibodies 50
1.10.11.1 | Anti- Jk* and Jk” 50
1.10.11.2 | Allo antibodies 50
1.10.11.3 | Auto antibodies 52
1.10.11 4 | Monoclonal antibodies: 53
1.10.12 | Jk (a-b-) phenotype and Jk3 antigen 53
1.10.13 | Anti-Jk3 53
1.10.14 | Disease Association 54
1.11 Objectives 55
1.11.1 | General objective 55
1.11.2 | Specific objectives 55
Chapter 11
2.1 Study area 56
2.2 Study design 56
2.3 Study Populations 56
24 Methods 56
24.1 Collection of blood samples 56
242 Particle Immunodiffusion (ID) gel card technique 56
243 Reagents 58




244 Blood Samples 59

245 Test procedures 59

24.6 Interpretation of the result 59

2.5 Slide test procedure 60

251 Interpretation of the results 61
Chapter II1

3.0 The results 62
Chapter IV

41 Discussion 72

4.2 Conclusion 74

43 Recommendations 75
Chapter V

5.0 References 76

XI




List of tables

Table SUBJECT PAGE
No
11 ISBT Human Blood Group Systems 1 3
1.2 ISBT Human Blood Group Systems 2 4
13 Numbers of A and B antigen sites on red cells of various A and B groups. 8
14 Some properties of immune and naturally occurring anti-A and anti-B 2. 14
L5 Distribution of ABO antigens among various Populations 16
1.6 Frequency of common Rh haplotypes among Whites 22
17 Correlation between Fisher-Race with Wiener Rh systems Nomenclatures 24
1.8 Comparison of Nomenclatures of Antigens of Rh system 26
1.9 Tippett's Genetic Model Applied to the Eight Common Rh Gene Complexes.| 27
110 frequencies of Kidd phenotypes in different populations 40
L1 Antigens of the Kidd blood group 41
3.1 Gender Frequency in Halfawen Tribe 63
3.2 ABO Blood Group Frequency in Halfawen Tribe 04
33 Kidd blood group Phenotype Frequency in Halfaween tribe 65
3.4 Kidd blood group Genotype Frequency in Halfaween tribe 66
35 D Antigene Frequency in Halfaween tribe 67
3.6 ABO group * JKA Crosstabulation Count 68
37 ABO group * JKB Crosstabulation Count 69
3.8 ABO group * D Antigene Crosstabulation Count 70
3.9 Single Jk phenotype frequency in Halfaween tribe 71

XII




List of figures

Figure SUBJECT PAGE
No
1.1 Diagram of different types of blood group proteins and glycoprotein 5
1.2 The direct inheritance of Du. 32
1.3 The effect of the C gene when in the “trans” position for D". 32
1.4 Missing determinants of Rh, (D) antigen 33
L5 Rh inheritance with Fisher-Race nomenclature 36
1.6 Rh inheritance with Wiener nomenclature 37
3.1 Gender Frequency in Halfawen Tribe 03
32 ABO Blood Group Frequency in Halfawen Tribe 64
33 Kidd blood group Phenotype Frequency in Halfaween tribe 65
3.4 Kidd blood group Genotype Frequency in Halfaween tribe 66
35 ABO group * JKA Crosstabulation Count 67
3.6 D- Antigen frequency in Halfaween tribe 08
37 ABO group * JKB Crosstabulation Count 69
3.8 ABO group * D Antigene Crosstabulation Count 70
3.9 Single Jk phenotype frequency in Halfaween tribe 71

XIII




